AMENDMENT AND RESPONSE UNDER 37 CFR § 1.111 * 

Serial Number: 10/728,124 Dkt ' 279 - 682Ubl 

Filing Date' December 4, 2003 

Title: METHOD FOR EXCLUSION OF ECTOPIC EVENTS FROM HEART RATE VARIABILITY METRICS 

IN THE CLAIMS 

Please amend the claims as follows: 
1 . (Currently Amended) A method for operating an implantable medical device, 
comprising: 

sensing electrical activity in a cardiac chamber and generating a chamber sense signal 
when the sensed electrical activity exceeds a predetermined threshold; 

measuring time intervals between each pair of successive chamber senses, referred to as 
BB intervals, the measured BB intervals constituting a BB time series; 

filtering the BB intervals to excludo those BB intervals which arc greater or less than a 
statistic computed from a plurality of procoding BB intervals by a specifi e d throahold value, the 
excluded BB intorvalo b o ing doomed to bo o ctopic BB intervals which arc due to ectopic cardiac 

updating th o plurality of procoding BB intorvalo used to compute the statistic with a most 
recent BB int e rval unless that int e rval io do o med ectopic; and, 

filtering the BB intervals to exclude particular BB intervals as ecto pic using a first-in- 
first-out buffer for storing a plurality of previous BB intervals and from which a statistic is 
computed, where the buffer can contain a maximum number N of such preceding, BB intervals, 
by: 

n acquiring a present BB interval, 

2> if the buffer contains less than N intervals, classifying the present BB inte rval as 
indeterminate, updating the buffer with the indeterminately classi fied BB interval and returning 
to step 1 , 

31 if the buffer contains N intervals, comparing the present BB interval to t he computed 
statistic, 

41 excluding the present BB interval as an ectopic interval if the pr esent BB interval is 
greater or less than the computed statistic bv the specified t hreshold value, removing the oldest 
BB interval from the buffer, and returning to step 1, 

51 updating the buffer bv removing the oldest BB interval and storing the present BB 
interval therein if the present BB interval is not excluded as e ctopic and then returning to step 1 ; 
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computing heart rate variability metrics from the filtered BB intervals that are reflective 
of a higher and a lower frequency component of the filtered BB intervals. 

2. (Original) The method of claim 1 wherein the statistic is a median value of the plurality of 
preceding BB intervals. 

3. (Original) The method of claim 1 wherein the statistic is a weighted average of the plurality 
of preceding BB intervals. 

4. (Original) The method of claim 1 wherein the chamber senses are ventricular senses and the 
BB intervals are RR intervals. 

5. (Original) The method of claim 1 wherein the specified threshold value is a specified 
number. 

6. (Original) The method of claim 1 wherein the specified threshold value is a specified 
percentage of the computed statistic. 

7-8. (Cancelled) 

9. (Currently Amended) The method of claim 1 further comprising filtering the BB 
intervals by: 

oxcluding th e present BB interval as ectopic if th o present BB interval is above or below 
sp o cifi e d upper and low e r limit values; 

oxcluding th e pr e s e nt BB int e rval as indeterminate if a first in first out buffer for 
containing a maximum number N of preceding BB int e rvals contains loss than N intervals; 

if tho buffer contains N intervals, computing a median valu e of tho plurality of previous 
BB int e rvals stored in the buff e r; 

oxcluding th o proo o nt BB int o rval as ectopic if tho present BB interval is greater or less 
than the computed median valu e by th e spocified threshold value; and, 
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updating tho buffer after each BB interval is evaluated by: 

if the present BB interval was not ectopic, removing tho oldest interval from fee buff e r if 
the buffor containo N intervals and otoring tho prooont BB interval therein; and, 

if the pr e sent BB interval was ectopic, r o moving tho oldest interval from the buffer if the 
buffor contains at least one int e rval 

if the present BB interval is above or below specified upper and lower limit values, 
excluding the present BB interval as ectopic and removing the oldest BB interval fr om the 
buffer . 

10. (Original) The method of claim 9 wherein the number N is three. 

1 1 . (Original) The method of claim 1 wherein the heart rate variability metric is a parameter 
computed by time-domain filtering of the filtered BB intervals. 

12. (Original) The method of claim 1 wherein the heart rate variability metric is a parameter 
computed by frequency domain analysis of the filtered BB intervals. 

13. (Original) The method of claim 1 wherein the heart rate variability metric is a statistical 
surrogate of a frequency component of the filtered BB intervals. 

14. (Original) The method of claim 1 further comprising maintaining a count of the number of 
detected ectopic beats. 

1 5 . (Currently Amended) A cardiac rhythm management device, comprising: 

a sensing channel for sensing electrical activity in a cardiac chamber; 

a controller interfaced to the sensing channel which detects a chamber sense when the 
sensed electrical activity exceeds a predetermined threshold; 

wherein the controller is programmed with executable instructions for: 

measuring time intervals between each pair of successive chamber senses, referred to as 
BB intervals, the measured BB intervals constituting a BB time series; 
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filtering the BB intervals to oxoludo those BB intervals which aro greater or l o ss than a 
statistic computed from a plurality of preceding BB intervals by a specified threshold value, the 
exclud e d BB intervals being deemed to bo ectopic BB intervals which aro duo to e ctopic cardiac 

updating th e plurality of preceding BB intorvalo used to compute the statistic with a most 
recent BB interval unless that interval is de e med ectopic; and, 

filtering the BB intervals to exclude particular BB intervals as ecto pic using a first-in- 
first-out buffer for storing a plurality of previous BB intervals and from which a statis tic is 
computed, where the buffer can contain a maximum number N of such preceding BB in tervals, 



1) acquiring a present BB interval 

21 if the buffer contains less than N intervals, classifying the presen t BB interval as 
indeterminate, updating the buffer with the indeterminately classif ied BB interval, and returning 
to step 1. 

31 if the buffer contains N intervals, comparing the present BB inte rval to the computed 
statistic. 



41 excluding the present BB interval as an ectopic interval if the pr esent BB interval is 
greater or less than the computed statistic bv the specified thresho ld value, removing the oldest 
BB interval from the buffer, and returning to step 1, 

51 updating the buffer bv removing the oldest BB interval and storing the present BB 
interval therein if the present BB interval is not excluded as ectopic and th en returning to step 1 ; 
and. 

computing heart rate variability metrics from the filtered BB intervals that are reflective 
of a higher and a lower frequency component of the filtered BB intervals. 

16. (Original) The device of claim 15 wherein the statistic is a median value of the plurality of 
preceding BB intervals. 




by: 




17. (Original) The device of claim 15 wherein the statistic is a weighted average of the plurality 
of preceding BB intervals. 
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18. (Original) The device of claim 15 wherein the chamber senses are ventricular senses and the 
BB intervals are RR intervals. 

19. (Original) The device of claim 15 wherein the specified threshold value is a specified 
number. 

20. (Original) The device of claim 15 wherein the specified threshold value is a specified 
percentage of the computed statistic. 

21 - 22. (Cancelled) 

23 . (Currently Amended) The device of claim 1 5 wherein the controller is programmed to 
filter the BB intervals by: 

excluding the prosont BB intorval ao ectopic if th e present BB interval is abov e or below 
specified upper and lower limit valuoo; 

oxcluding the prosont BB interval as indotorminato if a first in first out buffer for 
containing a maximum numbor N of procoding BB intorvalo contains lcsa than N intervals; 

if th o buffor contains N intervals, computing a m e dian valu e of the plurality of previous 
BB intervals stored in the buff e r; 

oxcluding tho prosont BB int e rval ao e ctopic if tho pr o sont BB intorval is greater or loss 
than the computed median value by the specified thr e shold value; and, - 

updating th o buffer aftor each BB int o rval is evaluat e d by: 

if the present BB interval was not ectopic, removing tho oldest intorval from tho buffor if 
the buffor contains N intorvalo and storing tho present BB interval therein; and, 

if tho present BB intorval was ootopic, removing the oldest intorval from tho buffor if the 
buffor contains at l e ast one intorval 

if the present BB interval is above or below specified upper and lower limit values , 
excluding the present BB interval as ectopic and removing the oldest BB interval fr om the 
buffer . 
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24. (Original) The device of claim 23 wherein the number N is three. 

25. (Original) The device of claim 15 wherein the heart rate variability metric is a parameter 
computed by time-domain filtering of the filtered BB intervals. 

26. (Original) The device of claim 15 wherein the heart rate variability metric is a parameter 
computed by frequency domain analysis of the filtered BB intervals. 

27. (Original) The device of claim 15 wherein the heart rate variability metric is a statistical 
surrogate of a frequency component of the filtered BB intervals. 

28. (Original) The device of claim 15 wherein the controller is programmed to maintain a count 
of the number of detected ectopic beats. 
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